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Abstract
The COVID-19 pandemic caused severe disruptions to the education of millions of
college students, who were forced to adapt to sudden changes in living and learning
environments. In this study, we sought to investigate two different dimensions of anxiety that
were specific to the pandemic – COVID-19 related anxiety and COVID-19 vaccine anxiety –
hoping to pinpoint the relationship between these two variables and students’ ability to adapt to
college. Specifically, using cross sectional survey data during three semester waves (Spring
2021, Fall 2021, and Spring 2022) we hypothesized (1) a decreasing trend across time in both
COVID-19 related anxiety and COVID-19 vaccine anxiety, and (2) an increasing trend in student
adjustment to college. We also examined whether COVID-19 vaccine related anxiety mediated
the association between COVID-19 related anxiety and student adjustment to college. Our results
confirmed that anxiety decreased in both COVID-19 dimensions; however, student adjustment to
college remained consistently low throughout the three waves. Our mediation analysis suggested
that the relationship between COVID-19 related anxiety and student adjustment to college was
complementarily mediated by COVID-19 vaccine related anxiety. We discuss the study’s
implications and limitations.
Keywords: COVID-19, anxiety, vaccine, student adjustment to college, mediation
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Introduction
COVID-19 Related Anxiety Among College Students.
In early 2020, the World Health Organization International Health Regulation Emergency
Committee declared the Coronavirus disease 2019 (COVID-19) outbreak a Public Health
Emergency of International Concern, defining it as an illness caused by a novel coronavirus,
which first emerged in December 2019, amid an outbreak of respiratory illness cases in Wuhan
City, Hubei Province, China (CDC, 2022). On March 15, 2020, many U.S. states and cities begin
to shut down and practice social distancing to prevent the spread of COVID-19. Specifically, the
New York City public school system, the largest school system in the U.S., and the City
University of New York, shut down, forcing millions of students out of physical school and into
a fully virtual educational setting (CDC, 2022).
As a result of the sudden loss of their in-person college support services and resources,
60% of college students reported experiencing more difficulty accessing academic support and
mental health services due to COVID-19 across the country (Healthy Minds Network &
American College Health Association, 2020; Lee, 2020), while more than 20% of public
institution students in New York City reported having difficulty accessing the online services
such as mental health treatments or therapy (Lopez-Castro et al., 2020). In fact, college students
say their mental health significantly worsened under COVID-19, with 55% of all students
unaware of where to go to get mental health services during the pandemic (Active Minds, 2022;
Lee, 2020). Recent studies determined that students across the globe reported being more
anxious during the pandemic for multiple reasons.
Son, Hedge, Smith, and Wang (2020) surveyed a sample of 195 students at a public
university in the United States, aiming to understand the impact of the pandemic on the mental
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health of college students. By conducting a timely assessment during the pandemic, Son et al.
(2020) were able to evaluate not only the participants’ overall stress in the past month (using the
Perceived Stress Scale-10) but also whether the participants and their peers’ level of stress and
anxiety increased, decreased, or remained the same. Students with increased stress and anxiety
were further questioned on their coping strategies, the impact of COVID-19 on depressive and
suicidal thoughts, and other pandemic-specific stressors related to their studies (academic
workload), health (effect on own or loved ones’ health, sleeping, and eating habits), and lifestyle
(changes to living environment and social relations). The study found that 71% of the students
experienced increased stress, anxiety, and depressive thoughts due to the COVID-19 outbreak
from multiple stressors, including fear for and worry over their own health and that of their loved
ones (91%), difficulties in concentrating (89%), disruption to sleeping patterns (86%), decreased
social interaction due to physical distancing (86%), and concerns over academic performance
(82%). The results highlight the urgent need to develop interventions and preventive strategies to
address mental health among college students.
Khoshaim, Al-Sykayt, Chinna, Nurunnabi, Sundarasen, Kamaludin, Baloch, and Hossain
(2020) employed Zung’s self-rating anxiety questionnaire through online Google Forms to
examine COVID-related anxiety in 400 university respondents aged 19-25 years in Riyadh, the
capital of Saudi Arabia. The researchers found that 35% of the students experienced moderate to
extreme levels of anxiety, with female students more prone to higher levels of anxiety compared
to their male counterparts, and students in their fourth year of education more anxious than those
in the fifth and sixth years . Financial matters (tuition fees or the loss of income for the provider
of the family) and academic performance were the primary concerns of participants in the study.
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Ardan, Rahman, and Bali Geroda (2020) measured levels of student anxiety due to
COVID-19 using the Hamilton Rating Scale for Anxiety in 248 Indonesian university students.
Results indicated that 27.4% of the respondents had moderate anxiety whereas 12.9%
experienced severe anxiety. According to the study findings, the majority of students felt worried
of either being exposed to COVID-19 or being less able to carry out daily activities due to
physical distancing (Ardan et al., 2020). Interestingly, the researchers noticed that being a
female and being unmarried were characteristics that were more susceptible to anxiety from
physical distancing (Ardan et al., 2020).
In a more recent study, Oh, Marinovich, Rajkumar, Besecker, et al. (2021) investigated
the negative impact of COVID-19 on college students by analyzing a non-probability sample of
college students across the UK from the web-based Healthy Minds Study data. Although the
study’s main focus was evaluating depression and anxiety using the Patient Health Questionnaire
– 9, Oh et al. (2021) also examined other COVID-19 dimensions, including COVID-19
concerns, racial/ethnic discrimination, COVID-19 infection (self and loved ones), death of a
loved one due to COVID-19, and caregiving. The results suggest that nearly half of the surveyed
students reported moderately severe or severe depression, which were significantly associated
with various COVID-19 dimensions, including COVID-19 concerns, racial/ethnic
discrimination, financial distress, and infection.
Kibbey, Fedorenko, and Farris (2021) reported similar results from COVID-19 exposure
in 641 undergraduates from New Jersey or New York City surrounding areas, a heavily impacted
area in the United States. Kibbey et al. (2021) employed the Depression Anxiety Stress Scale to
assess past-week general anxiety and depression, and a self-report questionnaire to evaluate
COVID-19 stressors, such as the presence of anyone in the person’s immediate network testing
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positive for COVID-19 (self, family, roommate, friends, coworker, or classmate), medical
history checklists for COVID-19 medical vulnerability (asthma, chronic lung disease, heart
condition, diabetes, and cancer), and past 8 week viral symptoms. Results showed that nearly
half of the students, especially the women, experienced elevated psychological distress. The
researchers also highlighted that there were significant relationships between fear of the
coronavirus and the severity of anxiety, health anxiety, and depression severity.
Students’ General Mental Health Before and During COVID-19 Outbreak
College students as a population have long been known to be vulnerable to stress and
anxiety, even before the COVID-19 pandemic. Although an emerging literature suggests that
student anxiety and stress were high during the COVID-19 pandemic, little information is known
about whether there was a change in students’ mental health before versus after the pandemic.
Most studies researching about such changes has been focusing on the general adult population.
However, Daly, Sutin, and Robinson (2020) although studied COVID-19 impacts on
depression among the general US adults by comparing data reported pre-pandemic (2017-2018)
and at the time the pandemic emerged (March-April 2020) but was also able to identify the
younger adults as the more vulnerable population. Daly et al. (2020) utilized data from the
Patient Health Questionnaire-2 of two nationally representative surveys of US adults: (1) the
2017-2018 National Health and Nutrition Examination Survey to assess pre-pandemic levels of
depression and (2) the Understanding America Study to assess depression during March-April
2020. Compared to 2017-2018 data, the study confirmed Hawes et al.’s (2021) findings that
there was a significant increase in depression during March-April 2020 observed for all
population subgroups, with young adults (aged 18-34) experiencing more elevated stress than
any other group. The researchers suggested that depression levels rose substantially during the
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COVID-19 pandemic, indicating that young adults may be the most vulnerable population to the
mental health effects of the pandemic.
Although the majority of the research about the student population has been more
emphasized more the existence of students’ anxiety in a specific time period, and not how it
evolved or diminished throughout the pandemic, there were a few studies, either among general
population or more focusing on college students, investigating how mental health changes
overtime, if came together, were able to determine somewhat of a trend and direction of the
anxiety during the pandemic.
Hawes, Szenczy, Klein, Hajcak and Nelson (2021) explored the impact of the COVID-19
pandemic on depression and anxiety symptoms in adolescents and young adults living in Long
Island, New York – one of the first regions in the US to be severely impacted by the pandemic.
In this research, Hawes et al. (2021) assessed depression and anxiety symptoms using the
Children’s Depression Inventory and the Screen for Child Anxiety Related Symptoms in two
different time periods: December 2014 – July 2019 (before the pandemic) and March 27th – May
15th, 2020. The study showed that there were increased generalized anxiety and social anxiety
symptoms reported following the COVID-19 pandemic in the US, particularly amongst females
(Hawes et al., 2021).
Robinson, Sutin, Daly, and Jones (2021) used a systematic review method and metaanalysis of longitudinal cohort studied to examine mental health change among the general
population. Although this study did not specifically focus on the US college students, Robinson
et al. study (2021) set the base understanding for how anxiety emerged and altered before and
after the onset of the pandemic. Specifically, the scientists aimed to investigate how mental
symptoms changed, and whether these changes were persistent or short-lived during the
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pandemic by analyzing data from sixty-five studies of the same participant cohort sampled
before and after WHO declared COVID-19 as a pandemic on March 11, 2020 (Robinson et al.,
2021). Interestingly, according to their findings, although there was an overall increase in general
mental health symptoms observed during the March-April 2020 compared to the pre-pandemic
baseline, symptoms significantly declined over time, reaching baseline levels by May-July 2020.
However, depression and mood disorders increased and remained significantly elevated in MayJuly 2020. Robinson et al. (2021) concluded that, depressive symptoms notwithstanding, there
was a small increase in mental health symptoms soon after the COVID-19 outbreak that
decreased and was comparable to pre-pandemic levels by mid-2020. Extending this research,
Daly and Robinson (2021) found that anxiety levels reported by U.S. adults were stable
throughout 2019, increased consistently in March and the first half of April, then significantly
declined in May, remaining at this level until December 2020.
Hoyt, Cohen, Dull, Castro, and Yazdani (2021) reported similar findings. They
compared US college students’ perceived stress (Perceived Stress Scale) and general anxiety
(Generalized Anxiety Scale) symptoms in April 2020 and a July 2020 follow-up. They found
that both perceived stress and anxiety symptoms mean scores were higher in April 2020
compared to July 2020, with significantly higher perceived stress and anxiety in women;
however, in another study, Liu et al. (2022) founded no difference in depression and anxiety rate
between the first and the second waves.
Liu, Wong, Hyun and Hahm (2022) found no difference between depression and anxiety
in young adults aged 18 to 30 years between April-August 2020 (Wave 1) and September 2020March 2021 (Wave 2), although almost half of the participants reported experiencing depression
and anxiety in both waves. Jia, Barile, Okun et al. (2021) reported significant increases in the
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level of anxiety (13%) and depression (14.8%) among US adults during August 2020 and
December 2021 before decreasing from December 2021 to June 2021 (anxiety: 26.8%,
depression: 24.8%). Jia et al. (2021) were also able to indicate statewide differences: for
example, New York was found to have the smallest decrease in both anxiety and depression
score during this period.
Although empirical studies indicated the trend of anxiety and depression from increasing
at the beginning of the pandemic throughout 2020 to decreasing as people start the normalizing
process in 2021, relatively few studies focused on changes in mental health outcomes among
college students. Therefore, there is an increasing need to examine how students’ mental health
changed over this period to fully understand how this most vulnerable population was impacted
by COVID-19 pandemic.
COVID-19 Vaccination Related Anxiety
COVID-19 has had a massive impact across countries and communities, disrupting not
only human lives but also worldwide growth in terms of economic, social, fiscal, and educational
dimensions. To fight against the deadly and fast-spreading coronavirus, the first human trial of a
vaccine to protect against the COVID-19 pandemic was launched in March 2020 (NIH, 2020). In
early 2021, three COVID-19 vaccines (Pfizer-BioNTech, Moderna, and Johnson & Johnson)
were issued for emergency use and recommended in December 2020 for individuals aged 16
years and older (CDC, 2022). Despite the fact that vaccination became a critical tool offering
higher protection to battle against the deadly COVID-19 (CDC, 2022), 15% of adults ages 18
and over in the United States were reportedly unvaccinated as of December 14, 2021, with
49.6% of these individuals expressing serious concerns about possible side effects of the vaccine
while 42.4% reported a lack of trust in the vaccines’ effectiveness (Monte, 2021). Nevertheless,
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colleges and universities adopted a mandatory COVID-19 vaccination policy for on-campus
students. In New York City, college students at the City University of New York were required
to be fully vaccinated with a booster shot in order to be allowed to attend in-person and hybrid
classes, or else face de-registration.
Although students were required to receive COVID-19 vaccines regardless of their
opinion, no empirical study was found to investigate COVID-19 vaccination hesitancy and
related anxiety among college students. Yet several studies of vaccine have been conducted
among the adult population which confirmed that vaccination hesitancy was correlated with fear
and anxiety.
Aversion to vaccines may be related to general fear and anxiety. Szmyd, Karuga,
Bartoszek, et al. (2021) performed a web-based survey to investigate attitudes and behaviors
toward the COVID-19 virus among 2300 Polish participants (control group versus healthcare
worker group). The study assessed multiple dimensions such as former infections (self and
relatives), fear of being infected by COVID-19, former vaccination experience (self and
relatives), participants’ knowledge of the vaccination field (their grades in microbiology, clinical
immunology, pediatrics, and infectious disease courses), as well as their level of anxiety and
depression using the Depression, Anxiety and Stress Scale. Whereas 82.95%healthcare workers
revealed a willingness to get the COVID-19 vaccination, 54.3% of participants in the control
group were unwilling to be vaccinated due to their concern for the risk of the developing longterm side effects after getting the COVID-19 vaccine. Szmyd et al. (2021) suggested that the
readiness of getting vaccination was significantly strengthened by the individuals’ positive
medical history of recommended vaccinations, fear of catching COVID-19, and fear of passing
on the disease to their relatives. Karlsson, Soveri, Lewandowsky et al. (2021) found that, on
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average, participants perceived the COVID-19 disease as more threatening than influenza or
measles. Moreover, the more severe they perceived the COVID-19 disease to be the more willing
they were to receive a COVID-19 vaccination, especially in those with a higher level of trust in
the safety of the vaccine.
Bendau, Plag, Petzold, and Strohle (2021) surveyed a convenience sample of 1779
German adults to identify factors that were associated with vaccine acceptance. 64.5% stated that
they would accept the vaccination, 13.8% would rather accept it than not, 10.4% were
undecided, 5.2% would rather not, and the remaining 6% would reject the vaccine completely
(Bendau et al. 2021). The researchers found that vaccination willingness was negatively
correlated with social and economic fear, but positively correlated with COVID-19 related
anxiety, health-related consequences, and infection fear.
Awijen, Zaied and Nguyen (2022) examined Google search trend data from 194
countries collected from December 1, 2020 to March 4, 2021. They found that people
experienced increased fear and anxiety after the vaccines’ arrival due to people’s lack of
confidence in the vaccines’ effectiveness in overcoming the COVID-19 crisis. Awijen et al.
suggested that fear and economic anxiety were feelings related to uncertainty and false
information spread via social media platforms.
On April 13, 2021, the CDC halted the use of the Johnson and Johnson COVID-19
vaccine for its blood clot complications but resumed the vaccine later in the same month. Hsieh,
Rak, SteelFisher and Bauhoff (2022) investigated whether there would be a shift in public
attitudes toward the COVID-19 vaccination after the temporary suspension. The study used data
from the Census Bureau’s Household Pulse Survey collected before and after the suspension
surveying individuals for whether they had received the COVID-19 vaccines as well as the
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reason for their hesitancy if they decided not to take vaccination. Hsieh et al. (2022) found no
significant difference in trends about getting a COVID-19 vaccine but did find a significant
increase in concerns about the safety and efficacy of COVID-19 vaccines from US adults who
hesitated in getting vaccinated.
Overall, vaccination willingness was positively correlated with COVID-19 related
anxiety while the fear of COVID-19 vaccination was associated with social and economic fear
resulting mostly from the uncertainty and false information spread via social media platforms. As
was suggested, people usually experienced such vaccination anxiety due to their lack of
confidence in the vaccines’ effectiveness. However, the more severe they perceived the COVID19 disease to be the more willing they were to take a COVID-19 vaccination, especially in those
with a higher level of trust in the safety of the vaccine. Even so, no empirical study was
conducted to investigate COVID-19 vaccination-related anxiety among college students as well
as how it affects this vulnerable population.
Students’ Adjustment to College in the time of COVID-19
The concept of students’ adjustment to college was originally developed to determine
how well a student is handling the demands of college. Baker and Siryk (1984) proposed the idea
that students’ adaptation to college falls into four broad categories: academic adjustment, social
adjustment, personal-emotional adjustment, and institutional adjustment. In their original study,
Baker and Siryk (1984) explained that academic adjustment reflected student’s ability to adapt to
academic demands in terms of their attitude, academic engagement, and effort toward courses
whereas social adjustment evaluated students’ ability to participate in social activities and
integrate themselves into the structure of college life.
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According to empirical research, adjustment to college has been considered an important
outcome for various factors and predictors, such as individual traits, perceived stress, and social
support. In early research, for example, Jarama, Belgrave, and Zea (1996) found that emotional
support was associated with better overall and academic adjustment and less stress in Latinx
students, whereas support from friends/others blunted the effects of both general stress and stress
from exposure to racism.
Klimstra, Noftle, and Robins (2018) studied students’ adjustment to college at the
individual level, using two longitudinal datasets with samples of US college students and Belgian
college students across the college years to examine stability in the relationship between the Big
Five individual traits (Openness, Extraversion, Agreeableness, Conscientiousness, and
Neuroticism), measured with the NEO Five-Factor Inventory, and three aspects of adjustment
(self-esteem, academic and social adjustment), measured with the Student Adaptation to College
Questionnaire. The authors found a complex transactional association between the Big Five traits
and adjustment, with higher levels of Extraversion of positive affect or Conscientiousness of
goal-striving and dependability associated with better adjustment through college years.
Neuroticism facets of depression and self-reproach, on the other hand, were found to be
consistently negatively associated with adjustment.
In more recent research, Kural and Ozyurt (2021) questioned why university freshmen
experience difficult adjustment when facing the same stressor: transition to college. To further
investigate this, the authors explored the effect of perceived stress on students’ adjustment, with
personality traits acting as moderators. A sample of 290 freshmen students were assessed with
three different measures: perceived stress by The Perceived Stress Scale, adjustment by
Adaptation to College Life Scale, and personality by Personality Trait Scale (Kural & Ozyurt,
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2021). The researchers found that perceived stress was negatively related to university
adjustment but positively with negative valence and neuroticism, which were also found to be
negatively associated with adjustment (Kural & Ozyurt, 2021). By contrast, the personality traits
of conscientiousness and agreeableness were found to relate negatively to perceived stress, but
positively to college adjustment, suggesting that personality is a key factor in shaping how
stressors affect the ability to pursue goals in college. Similarly, Wintre and Sugar (2000) found
that personality predicted the variance for 20% to 56% in predictions of college adjustment
among 419 college freshmen (relationship with parents predicted another 8% to 35% of the
variance).
Since the beginning of the pandemic, there has been an increased interest in investigating
how students adjust to college after transitioning from classroom to online learning. Gelles, Lord,
Hoople, Chen, and Mejia (2020) interviewed 11 Integrated Engineering students at the
University of San Diego to explore how they adapted to the transition to remote learning during
the Spring 2020 semester. Some students described their most difficult experience as the lack of
immediate help and clarification when learning remotely with asynchronous recordings; others
reported that miscommunication was their major challenge. However, Gelles et al. (2020) also
found that faculty communication and courses flexibility were key elements in supporting
students’ wellbeing, especially for female students who more frequently utilized pass/fail grading
and experienced greater personal challenges during the pandemic.
As the COVID-19 pandemic attacked the world in 2020, it disrupted various sources of
support students normally received, thus, profoundly impacting not only students’ lives and
learning environments, but also their decision to enroll or remain in school. According to
national data, 8 in 10 students struggled with focusing on school or work and avoiding
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distractions during the pandemic (Active Minds, 2022). Students who were caregivers faced
more hardships overall, juggling their own education with family duties (Soria et al., 2020). The
pandemic, indeed, added multiple novel layers of stress and even privation on the general college
student population. The ability to adjust to and keep up with college demands, therefore, plays a
major role in students’ academic success, especially during this transitional time. However, no
study has yet addressed the full scope of students’ adjustments to college during the pandemic or
how it changed across different COVID-19 waves.
COVID-19 Pandemic: College Students in a Complex Situation
Research reviewed in this thesis points to a multidimensional impact of COVID-19 on
students’ adjustment to college, precluding our use of basic statistical analyses methods. In
particular, we have learned that stress and anxiety undermined college adjustment during preCovid times (e.g, Kural & Ozyurt, 2021), but such relationships were often mediated or
moderated by additional psychological variables (e.g., Klimstra, Noftle, & Robins, 2018). In the
current study, we sought to explore the relationship between COVID-19 related anxiety and
college adjustment. We believe, however, that this simple two-dimensional relationship (see top
panel of Figure 1) is complicated by fluctuations in attitude across waves of the pandemic and
additional anxiety wrought by the introduction of COVID-19 vaccines and inoculation mandates.
Thus, we elected in this study to employ a mediation analysis to understand the complex
relationship between COVID-19 related anxiety, COVID-19 vaccine related anxiety and students
adjustment to college. Specifically, we are interested in learning whether COVID-19 vaccinerelated anxiety mediates the relationship between COVID-19-related anxiety and students’
adjustment to college (see bottom panel of Figure 1).
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Baron and Kenny (1986) first introduced the mediation analysis as a means for
determining whether the effect of an independent variable (IV) on a dependent variable (DV) can
be explained by a mediator (M). The authors proposed the examination of the mediation model
through three different regression pathways: the total effect, the direct effect, and the indirect
effect (Baron & Kenny, 1986) (See Figure 1).
Figure 1.
Baron and Kenny’s Mediation Analyses Pathways

According to Barron and Kenny (1986), the total effect is the effect of the independent
variable on a dependent variable without considering the mediating variable, that is, path c in
Figure 1. The direct effect, on the other hand, is the effect of the independent variable on the
dependent variable after controlling for the mediator, path c’, whereas the indirect effect is the
effect of the independent variable on the dependent variable existing through the mediator, path
ab. In their original proposal, Baron and Kenny required the existence of significant association
in all three pathways to conclude the possibility of mediational relationship among the variables.
Once significant associations are found in these three pathways using simple linear regression,
the direct effect (c’) is compared to the total effect (c) using multi-linear regression to determine
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whether the data are consistent with complete meditation. Specifically, a complete mediation
happens when the independent variable no longer affects the dependent variable, meaning that
path c’ is no longer significant in the multi-linear regression result (see Barron & Kenny, 1986).
According to the authors, a partial mediation occurs if the direct effect of the independent
variable on the dependent variable (c’) is reduced but is still significant. Finally, when the
indirect effect (ab) between the independent variable and the dependent variable is not
significant in the multi-linear regression model, Baron and Kenny concluded that no mediational
relationship exists between the two variables.
Although Baron and Kenny’s (1986) mediation analysis has been widely employed,
many researchers found their data did not conform to these criteria. Zhao, Lynch, and Chen
(2010) critiqued the approach, noting the unimportance of differentiating between the total effect
(c) and the direct effect (c’) in the original conception. Instead, Zhao, et al. identified five
patterns when assessing mediation relationship between two variables: (1) complementary
mediation: both indirect effect (ab) and direct effect (c’) exist in the same direction; (2)
competitive mediation: both indirect effect (ab) and direct effect (c’) exist in the opposite
direction; (3) indirect-only mediation: indirect effect (ab) exists but no direct effect (c’); (4)
direct-only non-mediation: direct effect (c’) exists but no indirect effect (ab); and (5) no-effect
non-mediation: neither the indirect effect (ab) nor the direct effect (c’) exists. To demonstrate
their proposal, Zhao, Lynch, and Chen (2010) established a decision tree to provide detailed
guidance on determining the correct pattern for any mediation analysis, starting the process by
determining the significance of the indirect effect (ab), then the significance of the direct effect
(c’), and finally, the significance of the product effect (abc’). Every time a significance is
determined, a pattern of mediation is identified.
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Another issue with Baron and Kenny’s (1986) original mediation model was that it
employed the Sobel test to determine the significance of a mediation effect. However, the Sobel
test only works well on large samples (i.e., assumes the indirect effect is normally distributed),
limiting the applicability of the approach with smaller samples or when the indirect effect is
nonnormal. To overcome this limitation, Preacher and Hayes (2004) established a bootstrapping
method that utilizes random re-sampling with replacement of the existing sample to estimate
standard error, biases, and confidence intervals for population parameters of the non-normal
indirect effects. Specifically, the recommended bootstrap sample is at least 1000 samples.
This Present Study
The aim of the present study was to investigate the impact of COVID-19 on the college
student population. According to previous research, there was a shift in levels of anxiety and
depression across the pandemic, with higher levels of stress and depression in the first year of the
COVID-19 pandemic that fell gradually over time. By contrast, it is thought that students’
adjustment to college was relatively poor at the beginning of the pandemic, when virtual learning
was first implemented, but gradually improved as students became more comfortable with new
instructional formats. To investigate these changes, the current research examined how the
variables of (1) COVID-19 related anxiety, (2) COVID-19 vaccination related anxiety, and (3)
student adjustment to college changed over the course of three semester waves: Spring 2021, Fall
2021, and Spring 2022. Based on current empirical evidence, we hypothesize that over the three
semesters there will be (1) a decrease in students’ COVID-19 related anxiety and COVID-19
vaccination anxiety, and (2) an increase in students’ adjustment to college. Our focus in the
current study is on the interrelationship of the three variables. For this purpose, we implemented
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a mediation analysis to examine the relations among student COVID-19 related anxiety,
COVID-19 vaccination anxiety, and student adjustment to college.
Method
Participants and Procedure
The current research is a cross-sectional study with data collected from three different
semester waves at The City College of New York. The three semester waves are Spring 2021
(April and May 2021), Fall 2021 (November and December 2021), and Spring 2022 (February
and March 2022). The present study recruited participants through in-class and email
announcement in psychology classrooms with extra credit opportunities offered through research
participation. Informed consent was obtained from each student before they completed an online
questionnaire survey. The Institutional Review Board of the City University of New York
approved the protocol.
A total of 762 college students, aged 19 to 55, recruited from The City College of New
York (CCNY) completed surveys online. Data from incomplete response (N = 39) were
removed, leaving a total of 723 responses across three waves (Spring 2021 – 344 responses, Fall
2021 – 249 response, Spring 2022 – 130 response). All students were actively taking classes
during the time the data were collected.
Demographic Questionnaire. Students were asked to respond to questions about their
age, gender, race, academic major, and socioeconomic status.

.

Measures
Besides the demographic self-reported survey, this study also employed (1) a selfdeveloped COVID-19 Related Anxiety Questionnaire to assess students’ level of anxiety due to
the COVID-19 pandemic, (2) a self-developed COVID-19 Vaccination-Related Anxiety
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Questionnaire to evaluate students’ attitudes toward getting the COVID-19 vaccine, and (3) the
Student Adjustment to College Questionnaire to examine the degree to which college students
were able to adapt to the college environment during the pandemic.
COVID-19 Related Anxiety Questionnaire. College students’ anxiety related to their
COVID-19 experience, in this present study, was defined as their past month anxiety symptoms
due to the COVID-19 pandemic. It was assessed using our self-developed five-item COVID-19
Related Anxiety Questionnaire based on the KFF COVID-19 Vaccine Monitor 2020 Survey
(Hamel et al., 2020) and the Pandemic Anxiety Inventory (Schonfeld et al., 2022). Students rate
their anxiety level for each item on a scale from 1 (Definitely False) to 4 (Definitely True). The
scale contains 5 items targeting students’ past month COVID-19 related general anxiety
symptoms for being anxious (“Over the past month: I felt anxious or on edge because of the
COVID-19 pandemic.”), feeling panic (“Over the past month: I felt panic when I or someone
else around me coughed or sneezed.”), experiencing financial difficulties (“Over the past month:
Due to the COVID-19 pandemic, I have experienced significant financial burden.”), excessive
worrying (“Over the past month: I was unable to stop or control the worrying caused by the
COVID-19 pandemic.”), and general fear (Over the past month: I was afraid that something
awful might happen because of the pandemic – getting infected, death of a close friend or
relative, job loss, school failure, and public violence). The final score was calculated as the sum
score of all items with higher scores suggesting to higher level of anxiety.
COVID-19 Vaccine Related Anxiety. College students’ COVID-19 Vaccination
Related Anxiety Questionnaire was also developed based on the KFF COVID-19 Vaccine
Monitor 2020 Survey (Hamel et al., 2020) and the Pandemic Anxiety Inventory (Schonfeld et al.,
2022) to assess not only student concerns and hesitancy attitude toward the COVID-19

21
vaccination but also the level of anxiety they experienced when thinking about taking the
COVID-19 vaccine. The participants were required to rate 14 statements using a 4-point rating
scale: Strongly Disagree to Strongly Agree. Each statement specifically targets student attitudes
toward the COVID-19 vaccination based on anxiety level (for example, “I am concerned about
getting Covid-19 from the vaccine,” “I am unable to stop or control the worrying caused by the
Covid-19 vaccine,” “Covid-19 vaccine related worries caused me to sleep poorly,” “The
experience or the thought of experiencing the Covid-19 vaccine was so stressful that I had
trouble relaxing at home, school, or work,” and “I was so stressed about the Covid-19 vaccine
that I experienced problems concentrating or memory lapses”), concern of side effects (for
example, “I am concerned about experiencing serious side effects from the Covid-19 vaccine,”
and “I am concerned about the long-term effects of the Covid-19 vaccine.”), as well as concerns
of vaccination safety and effectiveness (for example, “Covid-19 vaccines were rushed without
evidence–informed testing,” and “I need more proof that the Covid-19 vaccine is safe and
effective”). Each item of the scale is scored based on whether the students feel anxious about the
COVID-19 vaccine. If the student’s response displayed negative connotation about the vaccine,
the statement was scored regularly with a higher score referring to higher levels of anxiety (from
1 – Strongly Disagree to 4 – Strongly Agree); otherwise, it would be scored inversely (with 1 as
Strongly Agree to 4 as Strongly Disagree). Three neutral items were later removed from analysis
(for example, “The seriousness of COVID-19 is generally exaggerated in the media,” “The needs
of people of color are being taken into account for the COVID-19 vaccine development,” and
“The COVID-19 vaccine is accessible to all, including immigrants without documents and
people with minimal access to healthcare”). The final COVID-19 vaccination-related anxiety
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score was calculated as the sum of all items with higher scores referring to higher levels of
anxiety.
Student Adjustment to College Questionnaire (SACQ). College adjustment, in the
present study, is described as how students adapt to a transitional period. It was measured using
the 67-item Student Adjustment to College Questionnaire (SACQ; Baker & Siryk, 1989) with
each item rated from 1 (Strongly Disagree) to 5 (Strongly Agree) (instead of the original 9-point
rating scale). The scale has four different subscales: Academic Adjustment (24 items), Social
Adjustment (20 items), Personal-Emotional Adjustment (15 items), and Institutional Attachment
(15 items). Internal consistency reliability coefficient (coefficient alpha for first-semester college
students) was reported as ranging from 0.83 to 0.89 (academic adjustment), 0.83 to 0.91 (social
adjustment), from 0.77 to 0.85 (personal-emotional adjustment), and 0.85 to 0.91 (institutional
attachment) (Baker & Siryk, 1999). The final Student Adjustment to College score was
calculated as the sum of all items. Although the rating system was simplified in this current
research, the scoring technique was adjusted to match with the original scoring scale.
Specifically, any rating of 1 (Strongly Disagree) was scored as 1 point; any rating of 2 (Disagree)
was scored as 3 points; any rating of 3 (Neither Agree nor Disagree) was scored as 5 points; any
rating of 4 (Agree) was scored as 7 points; finally, any rating of 5 (Strongly Agree) was scored
as 9 points. The total score varies between 63 and 603 points with a higher score referring to
higher ability to adapt. A full scale score of 424 – 434 indicates a satisfactory level of 50%. Any
score below this level is considered as lower satisfactory level, or lower ability to adapt to
college. Any score above this level is considered as higher satisfactory level, or higher ability to
adapt to college.
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Data Analysis
The descriptive statistics (the mean and standard deviation) were computed and reported
for each semester wave for COVID-19 related anxiety, COVID-19 vaccination related anxiety
and Student Adjustment to College. Overall trends of these statistics were also included to
display how the data spread over waves. In addition, one-way ANOVA tests were employed to
investigate if there were (1) a decreasing trend in students’ COVID-19 related anxiety and
COVID-19 vaccination anxiety, as well as (2) an increase in students’ adjustment to college
across the three school semesters.
Finally, a mediation analysis was performed to illustrate the relationship between
students’ COVID-19 related anxiety, COVID-19 vaccination anxiety and student adjustment to
college. Specifically, we tested mediation in a single model using bootstrapping approach of
10,000 simulations to assess the indirect effect of COVID-19 related anxiety on student
adjustment to college via COVID-19 vaccination anxiety.
Result
Reliability Analysis
An item analysis to confirm the reliability of the scale was performed for both COVID-19
related anxiety and COVID-19 vaccine related anxiety questionnaires.
COVID-19 Related Anxiety. For coding the COVID-19 related anxiety, the results
indicated that the COVID-19 related anxiety questionnaire is reliable with an overall Cronbach’s
alpha of 0.84 without any item being removed. All items in the questionnaire had a good
reliability with Cronbach’s alpha ranging from 0.78 to 0.85 (See Table 1).
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Table 1.
Means, Standard Deviation, and Cronbach’s Alpha for COVID-19 Related Anxiety Likert Scale

Item
1. Over the past month: I felt anxious or on edge because of
the Covid-19 pandemic.
2. Over the past month: I felt panic when I or someone else
around me coughs or sneezes.
3. Over the past month: Due to the Covid-19 pandemic I
have experienced significant financial burden.
4. Over the past month: I was unable to stop or control the
worrying caused by the Covid-19 pandemic.
5. Over the past month: I was afraid that something awful
might happen because of the pandemic (for example:
getting infected, death of a close friend or relative, job
loss, school failure, public violence).

Mean

Standard
Deviation

Cronbach’s
Alpha

3.03

0.98

0.80

2.88

0.98

0.81

2.74

1.02

0.85

2.68

1.03

0.78

3.19

0.98

0.80

COVID-19 Vaccine-Related Anxiety. Similarly, for coding the COVID-19 vaccine
related anxiety, the results indicated that the COVID-19 vaccine related anxiety questionnaire is
reliable with an overall Cronbach’s alpha of 0.87 without any item being removed. All items in
the questionnaire had a good reliability with Cronbach’s alpha ranging from 0.85 to 0.87 (see
Table 2).
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Table 2.
Means, Standard Deviation, and Cronbach’s Alpha for COVID-19 Vaccine Related Anxiety
Likert Scale
Standard Cronbach’s
Item
Mean Deviation
Alpha
1. I am concerned about experiencing serious side effects
from the COVID-19 vaccine.
2.57
1.02
0.86
2. I am concerned about getting COVID-19 from the
vaccine.
1.77
0.93
0.86
3. The most likely way to stop the pandemic is by receiving
the COVID-19 vaccine.
2.23
0.93
0.87
4. The vaccine will help protect people from getting sick
from COVID-19.
2.22
0.92
0.87
5. COVID-19 vaccines were rushed without evidenceinformed testing.
2.15
0.89
0.85
6. I need more proof that the COVID-19 vaccine is safe and
effective.
2.39
1.03
0.85
7. I am concerned about the long-term effects of the
COVID-19 vaccine.
2.67
1.05
0.86
8. I am unable to stop or control the worrying caused by the
COVID-19 vaccine.
1.96
0.97
0.85
9. COVID-19 vaccine related worries caused me to sleep
poorly (for example, difficulty falling or staying asleep,
waking up too early, unrestful sleep).
1.67
0.91
0.86
10. The experience or the thought of experiencing the
COVID-19 vaccine was so stressful that I had trouble
relaxing at home, school, or work.
1.71
0.94
0.86
11. I was so stressed about the COVID-19 vaccine that I
experienced problems concentrating or memory lapses.
1.56
0.84
0.86
Note: Item 3 and item 4 are reversed items. Neutral items are excluded from the table.
Anxiety Trend Across Three Semester Waves
One-way ANOVA was performed for both COVID-19 related anxiety and COVID-19
vaccine-related anxiety to determine the trend of students’ anxiety throughout the three semester
waves.
COVID-19 Related Anxiety Trend. A one-way ANOVA suggested a statistically
significant difference in anxiety scores across different semester waves (Spring 2021, Fall 2021,
and Spring 2022), F (2, 720) = 11.44, p < 0.001, η2 = 0.03. Specifically, using Tukey HSD we
found a significant decrease in students’ anxiety related to COVID-19 between Spring 2021 (M
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= 15.24, SD = 3.73) and Fall 2021 (M = 13.97, SD = 3.94), as well as between Spring 2021 and
Spring 2022 (M = 13.70, SD = 4.03). However, no significant difference in students’ COVID-19
related anxiety score was found between Fall 2021 and Spring 2022 (see Figure 2).
Figure 2.
a) Comparison of COVID-19 Related Anxiety Mean Score during Spring 2021, Fall 2021 and
Spring 2022.

.
b) Tukey Simultaneous 95% Confidence Intervals for Different Mean for COVID-19 Related
Anxiety during Spring 2021, Fall 2021 and Spring 2022.

*Note: If an interval does not contain zero, the corresponding means are significantly different.
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COVID-19 Vaccine Related Anxiety Trend. A one-way ANOVA suggested
statistically significant differences in vaccination-related anxiety scores among students
throughout the three different semester waves, F (2, 720) = 12.79, p < 0.001, η2 = 0.03.
Specifically, Tukey HSD indicated that there was a significant decrease in students’ anxiety
related to the COVID-19 vaccine between Spring 2021 (M = 25.15, SD = 5.99) and Fall 2021 (M
= 22.93, SD = 5.80), as well as Spring 2021 and Spring 2022 (M = 23.04, SD = 5.20). However,
no significant difference in students’ COVID-19 related anxiety score was found between Fall
2021 and Spring 2022 (See Figure 3).

28
Figure 3.
a) Comparison of COVID-19 Vaccination Related Anxiety Mean Score during Spring 2021, Fall
2021 and Spring 2022.

.
b) Tukey Simultaneous 95% Confidence Intervals for Different Mean for COVID-19 Vaccine
Related Anxiety during Spring 2021, Fall 2021 and Spring 2022.

*Note: If an interval does not contain zero, the corresponding means are significantly different.
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Student Adjustment to College Trend.
A one-way ANOVA suggested no statistically significant difference in adjustment to
college among students throughout the three different semester waves, F (2, 720) = 0.63, p =
0.533. Specifically, the results indicated that student adjustment to college was below the
satisfactory level of M = [424; 434] in all three semesters: Spring 2021 (M = 356.45, SD =
39.32), Fall 2021 (M = 354.08, SD = 44.01), and Spring 2022 (M = 351.89, SD = 41.76) (See
Figure 4).
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Figure 4.
a) Comparison of Student Adjustment to College Mean Score during Spring 2021, Fall 2021 and
Spring 2022.

.
b) Tukey Simultaneous 95% Confidence Intervals for Different Mean for Student Adjustment to
College during Spring 2021, Fall 2021 and Spring 2022.

*Note: If an interval does not contain zero, the corresponding means are significant different.
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The Relationship between COVID-19 Anxiety and Student Adjustment to College is
Mediated by COVID-19 Vaccination Anxiety.
Pearson Correlation. Our paired Pearson Correlation result indicates a significant
relationship among the three variables: COVID-19 Anxiety and COVID-19 Vaccination Anxiety
(r = 0.36, p < 0.001), COVID-19 Anxiety and Student Adjustment to College (r = 0.33, p <
0.001), as well as COVID-19 Vaccination Anxiety and Student Adjustment to College (r = 0.32,
p < 0.001) (see Table 3).
Table 3.
Pearson Correlation between COVID-19 Anxiety, COVID-19 Vaccination Anxiety, and Student
Adjustment to College.
1
2
3
1. COVID-19 Anxiety

1

2. COVID-19 Vaccination Anxiety

0.36***

1

3. Student Adjustment to College

0.33***

0.32***

1

Note: * p < 0.05, ** p < 0.01, *** p < 0.001

Mediation Model. In this mediation model, COVID-19 Related Anxiety is the predictor,
Students Adjustment to College is the outcome, and COVID-19 Vaccine Related Anxiety is the
mediator. The result indicated that COVID-19 Vaccine Related Anxiety partially mediated the
relationship between COVID-19 Related Anxiety and Students Adjustment to College.
Specifically, we found (1) a significant total effect between COVID-19 Related Anxiety – the
predictor – and Students Adjustment to College – the outcome, (B = 3.52, p < 0.001), and (2)
COVID-19 Related Anxiety – the predictor – on COVID-19 Vaccine Related Anxiety – the
mediator (B = 0.55, p < 0.001), as well as (3) COVID-19 Vaccine Related Anxiety – the
mediator – on Students Adjustment to College – the outcome (B = 1.63, p < 0.001). The result of
the Causal Mediation Analysis using bootstrapping procedure of 10,000 samples reconfirmed
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that the effect of COVID-19 Related Anxiety on Students Adjustment to College was significant
and considered as partially mediated via COVID-19 Vaccine Related Anxiety in Barron and
Kenny’s (1986) term, or also known as complementary mediation in Zhao, Lynch, and Chen’s
(2010) term (B = 0.89, p < 0.001) (See Figure 5).
Figure 5.
COVID-19 Vaccine Related Anxiety Mediates the Effect of COVID-19 Related Anxiety on
Students Adjustment to College.

Discussion
The purpose of this study was to further investigate COVID-19 anxiety and COVID-19
vaccination anxiety among college students, as well as how anxiety affects student adjustment to
college throughout three semester waves: Spring 2021, Fall, 2021, and Spring 2022. Our findings
may be the first to highlight the role of COVID-19 vaccination anxiety as a mediator in the
relationship between COVID-19 ranxiety and students’ adjustment to college.
The result of the current study confirmed that there was a shift in trend for both students’
level of anxiety related to COVID-19 as well as anxiety related to COVID-19 vaccination from
Spring 2021 to Spring 2022, showing that it declined over time during the year of 2021 and
started flattening out at the beginning of 2022. However, we found no difference in student
adjustments to college across the three school semesters. Our mediation model confirmed the
relationship between COVID-19 related anxiety and student adjustment to college, indicating
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that the effect of COVID-19 related anxiety on student adjustment to college was partially
mediated by COVID-19 vaccination anxiety.
Anxiety Trend
The shifting trend we found in both COVID-19 related anxiety and COVID-19
vaccination anxiety confirmed findings in other recent research that there was a decrease in
anxiety after the launching of COVID-19 vaccine in March 2020. Perez-Arce, Angrisani, Bennet,
Darling, Kapteyn, and Thomas (2021) suggested similar outcomes, stating that getting the first
dose of the COVID-19 vaccine resulted in a significant improvement in mental health for both
vaccinated and unvaccinated individuals during December 2020 and March 2021. Our current
study can be considered as a continuation of their findings in showing the decline in COVID-19
related anxiety from Spring 2021 to Spring 2022. The decline was evident throughout the three
semester waves although it was only statistically significant for Spring 2021 and Fall 2021. For
COVID-19 vaccine related anxiety, we found the same pattern. These results might be due to the
United States entering a normalization period of COVID-19. More and more people have been
vaccinated, or even also received the additional booster shots, especially among our student
sample in New York City where vaccination is mandatory for any in-person interactions and
activities. Therefore, although our study did not document students’ vaccination status,
unvaccinated individuals may still be benefit, becoming less worried from the reduced
prevalence rates in the city population.
As we were able to document, decreases in the prevalence of COVID-19 related anxiety
were associated with the decreasing COVID-19 vaccination anxiety during the time of the study.
The relationship between these two COVID-19 indicators met our research hypothesis, namely,
that anxiety would steadily decrease after the peak of COVID-19 pandemic and the time that
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COVID-19 vaccine was introduced, before actually flattening at the beginning of 2022 as the
result of social normalization. These results are consistent with Chen, Aruldass, and Cardinal’s
(2021) study which found that being vaccinated for SARS-CoV-2 was associated with lower
odds of anxiety.
Although decreasing anxiety appeared across all outcomes measured, we noticed that
female students suffered higher levels of anxiety compared to their male counterparts, indicating
that the COVID-19 pandemic has been particularly difficult on female students. This finding
aligns with Lopez-Castro, Brandt, Anthonipillai, Espinosa, and Melara’s (2021) as well as Chen,
Aruldass, and Cardinal’s (2021) studies, which suggested that women had higher rates of
anxiety, depression, and stress as females faced additional demands than males, such as the
difficulty separating their work and family lives due to the pressure of traditional gender roles
during the pandemic. Adema, Clarke and Queisser’s (2020) also suggested that women tend to
have more responsibility at the core of the fight against COVID-19 crisis to fulfil both their
professional responsibilities and their roles at home; some were likely to face more domestic
violence and higher unemployment risk during the pandemic. Similarly, Santomauro and
colleagues (2021) proposed that such gender difference in anxiety prevalence had been identified
before the pandemic but was found to be even greater during the time of the pandemic. Wu et al.
(2022) suggested that gender differences in anxiety during the pandemic may be due to female’s
nature of being highly sensitive, which was driving them to make more negative assessments,
adopt excessive coping behavior, and have significantly less frequent outdoor activity than
males.
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Student Adjustment to College
In our analysis, we found no significant difference in student adjustment to college across
three semester waves from Spring 2021 to Spring 2022. Instead, our result suggested that student
adjustment to college was consistently below the satisfactory level of M = [424; 434] during this
time period: Spring 2021 (M = 356.45, SD = 39.32), Fall 2021 (M = 354.08, SD = 44.01), and
Spring 2022 (M = 351.89, SD = 41.76). This could be explained by the fact that our surveyed
sample was mostly underclassmen, either freshmen or sophomore during and after the pandemic.
In both situations, the students faced challenges as they were enrolled in college for the first time
during the pandemic or were in the transition to an in-person experience after the pandemic as a
sophomore. This could impede students’ recovery from the pandemic as students had to
constantly adjust to new learning environments each semester. Since our study is the only study
investigating student adjustment during the COVID-19 pandemic, no current national data exist
for comparison. However, as empirical research shows adjustment to college is predictive of
college grades and college retention (Crede & Niehorster, 2012), we could use these indirect
measures to explain the low student adjustment in our data. For instance, Li and Che (2022)
were able to indicate that anxiety was the most prominent issue, and online learning mode was
more likely to reduce academic performance among freshmen and sophomores. The National
Student Clearing House Research Center also indicated a continuous decline in college
enrollment and retention rate since the pandemic. Specifically, public institutions suffered a
decline of 5% in enrollment with undergraduate enrollment dropping 4.7% in Spring 2022,
resulting in a national undergraduate student body 9.4% (nearly 1.4 million students) smaller
than before the pandemic (NSC Research Center, 2022a). Although there is a general increase of
4.2% in enrollment among first time college student compared to Spring 2021, this growth was
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not enough to return to the enrollment levels before the pandemic (NSC Research Center,
2022b). Similarly, transfer enrollment dropped 6.9% while upward transfer was on a steep
decline of 11.6% in Spring 2022 for all student groups without exception, irrespective of age,
gender, and race/ethnicity (NSC Research Center, 2022b). Such trends are in line with our
findings, reflecting multiple aspects accounting for the low adjustment ability among the
students in this study.
The Current Mediation Model
The result of our mediation analysis confirms a partial mediation relationship between
three variables: COVID-19 related anxiety, COVID-19 vaccine related anxiety, and student
adjustment to college. Specifically, we found that COVID-19 vaccination anxiety partially
mediated the effect of COVID-19 related anxiety on student adjustment to college. To our
knowledge, our current research is the first study to assess the mediating role of COVID-19
vaccine related anxiety in such a complex scenario as the COVID-19 pandemic. We were able to
confirm preliminary results from Chen et al. (2021) study that SARS-CoV-2 vaccination played
a protective factor in the reduction of COVID-19 related anxiety, as the two variables were
positively correlated. However, our mediation model was not able to fully answer the mediating
relationship between COVID-19 vaccine related anxiety and students’ ability to adapt to college.
There was no improvement found in student adjustment to college throughout the time of our
investigation. Despite our hope of finding a complete mediation between the two variables, our
complementary mediation result could be explained by the fact that the COVID-19 pandemic is a
complex situation which required more than just a simple mediation model. As student
adjustments to college is considered as multidimensional, it is possible that there are multiple
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other factors that impact student adjustment to college other than COVID-19 vaccine related
anxiety, such as learning environment and anxiety coping strategies.
Limitation, Future Improvement and Applications
One of the limitations of the present study concerns questions regarding the reliability of
the mediation model in terms of parameter biases and statistical power issues (Zhao et al, 2010;
Agler & Boeck, 2017). To counter such disadvantages, we ensured that our sample was large (n
= 723) and our experimental procedure followed a time series framework. A bootstrapping
technique with 10,000 samples was employed to avoid incorrect assumptions of normality made
by traditional test for mediation. Although several research studies reported concerns about
increases in Type 1 error rates caused by bootstrapping technique (MacKinnon et al., 2004;
Cheung, 2007; Fritz et al., 2012; Chen & Fritz, 2021), our sample size was large enough to limit
such errors to a manageable level. We also performed a single simple mediation model instead of
multiple/complex mediation models to maximize the reliability of our result if any mediator
existed.
Since our research and analysis employed such restrictions to ensure reliability in our
analysis, there is the possibility that we only explored a single mediating pathway between
COVID-19 related anxiety and student adjustment to college via COVID-19 vaccine related
anxiety instead of a full picture, in which several mediating pathways exist. Future studies can
improve such shortcomings and expand the mediation model by taking into consideration of
other factors, including perceived social support, learning environment, and/or coping strategies.
Since both COVID-19 related anxiety and COVID-19 vaccine related anxiety are specific
to COVID-19 pandemic, our mediation model may be moot if there is a cure for COVID-19.
However, our model can still be applied for future similar scenarios to help understanding the
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relationship between multidimensional anxiety and students’ ability to adapt to college, as well
as similar possible mediating factors that can help improve student life quality. In this regard, the
current study serves as a test case of the relationship between anxiety and student adjustment.
Conclusion
In this present study, two different dimensions of anxiety specific to the COVID-19
pandemic were investigated: COVID-19 related anxiety and COVID-19 vaccine related anxiety.
By acknowledging college students as a vulnerable population in this pandemic, we found that it
was necessary to understand the impact of COVID-19 related anxiety and COVID-19 vaccine
related anxiety on students’ adjustment to college. The paucity of scientific work on students’
difficulties adjusting to college during this time period has hindered support for this population.
To fully understand the lingering effects of the pandemic on students’ adjustment to
college, we focused on the changes in anxiety and adjustment over time. We found that there was
a decline in both COVID-19 related anxiety and COVID-19 vaccine related anxiety over the
three semester waves: Spring 2021, Fall 2021, and Spring 2022. However, student adjustment to
college remained consistently below the satisfactory level during this same period. Our
mediation analysis indicates that COVID-19 vaccine related anxiety complementarily mediates
the association between COVID-19 related anxiety and student adjustment to college. It is
important to note that additional mediating pathways and factors may exist; thus, future
investigations examining coping strategies and resilience will help students adapt better to
college.
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